This study used the Granger causality test and the Johansen co-integration test to examine higher education and economic growth relationship in Pakistan during the period of 1982-2014. The analysis of the study shows that the variables used by this study are integrated at the same level of Order I(1) to become stationary. The study found that higher education enrolment (H t ) in Pakistan has a significantly long run positive impact on gross domestic product (GDP t ). The study also found unidirectional Granger causality from gross domestic product (GDP t ) to higher education enrolment (H t ) while no causal relationship was found from higher education enrolment (H t ) to gross domestic product (GDP t ) in Pakistan.
. However, the history of education planning and policymaking indicates the same pattern of policy making repeated in each round. It shows that the past failed efforts of education policies have repeated in Pakistan ). Due to these ineffective education policies, the literacy rate is very low. Currently, the literacy rate in Pakistan remains 58% (Pakistan Economic Survey, 2014) . Which indicates extremely worst performance of the education system of Pakistan. One of the main reasons why Pakistan government repeated failed education policies for the last six decades is specifically because of the lowest public expenditure on education as compared to the south Asian region. Public total expenditure on education as the percentage of GDP is around 2 percent for the last decades, a level which falls short of the recommended target of 4 percent set forth by UNESCO (Pakistan Economic Survey. 2015) . According to the Pakistan Economic Survey (2015) , Pakistan government spending on education is 2 percent of GDP for the year of 2014 and 2.1 percent for the year of 2015, where the rate of inflation is 4.8 percent for the year of 2015. If we deduct this rate of inflation from the current government spending on education, then it shows that fund allocated to education is less than the preceding year. The Government of Pakistan should enhance the fund allocation for education, especially for higher education, to make sure that the available funds are timely and properly utilized in order at least to achieve the UNESCO target to spend 4 percent of GDP on education.
The quality of higher education has been considered as the key factor for the progress and development of any country, and also as the originators of change and development of the nations. Nature have blessed the territory of Pakistan with highly talented manpower, but unfortunately due to the unavailability of the favorable sound environment of research, most of the students migrated to developed countries for their better career. The higher education enrolment ratio in Pakistan is 10%, as compared to 24% in India, 21%
in Sari-Lanka and 16% in Nepal (World Bank, 2015) . It is very much important for Pakistan government to take several effective steps to make possible higher levels of student enrollment. Scholarship plays a dominant role in the development of human capital, which has a directly positive impact on economic growth. The government should launchmore higher education scholarship programs at the provisional and federal level in order to enhance human resource development, and eventually lead to increase economic growth in the country.
OBJECTIVES OF THE STUDY
Following are the two specific objectives mentioned by this study:
1. To examine higher education impact on economic growth in Pakistan; and 2. To examine causality between higher education and economic growth in Pakistan.
Literature Review
According to Solow (1956) , economic growth could not only be achieved by the combination of labor and capital growth, but technology advancement also has sufficient contribution in the production process to achieve economic growth as a whole.
Later Lucas (1988) included human capital in his endogenous growth model and considered that human capital as a factor of production develops through education. The production process to be considered besides physical and human capital, which shows that development in the labor educational attainment has a positive contribution in the production process, which tends toward a better economic performance at the macro level.
A study (Aziz, Khan, and Aziz, 2008) , which examined causality between gross domestic product and higher education in Pakistan, concluded that gross domestic product has been affected positively by the higher education. In addition, gross domestic product has been affected significantly by the higher education expenditure and higher education enrollment. Furthermore they also found that enrollment in higher education has been impacted positively by the gross domestic product and higher education expenditure (Aziz, Khan, and Aziz, 2008) . Afzal, Farooq and Ahmad (2010) examined the relationship between enrolment in school education and economic growth for the short and long run in Pakistan, using the time series data which consist of the variables, including poverty, gross domestic product, physical capital, general school enrolment ratios and inflation for the period of 1971-2009. There was found a significantly positive outcome of physical capital on economic growth for the both long and short run. The study also found that school enrollment has a significantly positive influence on economic growth for both the period of the long and short run (Afzal et al. 2010 ). used a co-integration technique to examine long run bi-directional causality between economic growth and higher education. Toda and Yamamoto (1995) causality test indicated that there exists one-sided causal effect running from economic growth to higher education, but higher education effect on economic growth appears after a gap of time ). Mariana (2015 explored the long run association between the Romanian higher education and economic growth for the period of 1980-2012. Johansen-Juselius test was employed to determine associations between the higher education and economic growth. The conclusion drawn from the study shows that higher education has a significantly positive influence on economic growth (Mariana, 2015) .
Another study found a higher education and economic growth association using the data covering the period 1980-2011. The ARDL bound testing approach used by this study indicated that higher education has a positive influence on economic growth in the long run as well as in the short run (Qazi et al., 2014) .
Another study reviewed the impact of the quality education on economic growth. The conclusion drawn from the study shows the significant and robust impact of the quality education on economic growth .
Similarly, another study investigated the influence of primary, secondary and higher education on economic growth in the UK. The result of the analysis shows that during the past forty years the higher education has no significant influence on economic growth, whereas positive relationships were found in secondary and primary education, measures of capital accumulation, technical skills, and research activity (Holmes, 2013) .
Methodology

Specification of Econometric Model
The empirical study relating to economic growth starts with the neoclassical Solow (1956) growth model, and then Mankiw, Romer, and Weil (1992) extended the model by including human capital. The general form of the model is:
(1)
Where t = 1, 2, 3 · · · Y t stands for the economy total output, At is the total outcome by combining all factors of production, K t is the capital of the real stock, L t is the employed labors, H t is the enrolment ratios at higher education level and e 1t indicates white nice error term, which indicates the effect of other factors. To get the linear function, equation (2) is obtained by taking natural logs both sides of equation (1) Mussagy and Babatunde, 2015) :
Where t = 1, 2, 3 · · · 1 − α − β, α, β and γ show the elasticity of output with respective Labor, Human capital (enrollment at higher education), Physical Capital, ln A t shows fixed parameter and e 2t indicates white nice error ???
term, reflects the external factors effect.
Data Source
The data used for this study is time series data covering the period of 1982 to 2014. The data on the variable gross fixed capital formation, which is a proxy of physical capital (K t ), was collected from the Federal Bureau of Statistics, Pakistan Economic Survey. The aggregate production (Y t ) is measured in the gross domestic product (GDP), which is a proxy for economic growth, and the GDP data was also collected from Federal Bureau of Statistics, Pakistan Economic Survey. Higher education (H t ), was defined as the number of students enrolled at the university level, and this data was also extracted from the Pakistan Economic Survey. And the data on labor force (L t ), defined as the number of persons who are employed each year, was collected from World Development Indicators (World Bank, 2015) .
Estimation Procedure
To examine the higher education influence on economic growth and its bidirectional relationship this study uses three different tests, first the Augmented Dickey-Fuller (ADF) test (Dickery and Fuller, 1979) , secondly Johansen (1988) co-integration test and thirdly the Granger causality test (Engle et al., 1986) .
Classical regression analyses assume that the variables in the model are considered to be stationary, if they have constant mean and variance over time. If these variables are non-stationary, it means that the variables have time-varying variance or time-varying mean or both; in such a state the classical regression analysis may be considered as invalid (Thomas, 1996) . The relationship between the stationary variables can still be considered as spurious, even if there exists a significant relationship as indicated by the first regression analyses. Therefore, first, this study checks the unit root in all the variables by the ADF test.
However, as Engle and Granger (1987) mentioned, a valid long run association exists between the variables of non-stationary. Engle and Granger (1987) also indicated that the relationship among the non-stationary variables become stationary by the procedure of residuals from the ordinary least square estimation. More precisely, the non-stationary variables are co-integrated by the stationary residuals. To find the co-integration relationship between the variables, this study uses the Johansen (1988) co-integration test. The spurious regression situation could be avoided by the co-integration test as mentioned by Engle et al. (1986) . Finally, this study will analyze the causality of higher education and economic growth by using the Granger causality test (Granger 1969) . If the variables both are I(0), means is integrated of order zero, then the following equations will be used by the standard Granger causality test having lag length of k:
Where, in the above equations, d 1 and d2 are constants, β 1 , β 2 , β k and α 1 ,α 1 ... α k are the coefficients in the above equations. Wald test would be used for the joint hypothesis in finding causality between the enrolment in higher education (H t ) and gross domestic product (GDP t ).
The null hypothesis for equation (3) indicates that enrollment at higher education level (H t ) does not Granger cause gross domestic product GDP t , whereas the equation 4 null hypothesis indicates that gross domestic product (GDP ) does not Granger cause enrolment in higher education H t . The alternative hypothesis for both the equation (1) and (2) is that causality exists between the two variables of H t and GDP t . That is from H t to GDP t and from GDP t to H t . The Schwarz information criterion (SC), Hannan-Quinn information criterion (HQ), sequentially modified LR test statistic (LR), Akaike information criterion (AIC) and Final prediction error (FPE) are employed as a lag selection criterion.
On the other side, if the integrated variables are in the same order and there exist between the two variables as a co-integrating relationship then vector error correction models (VECMs) will be used by Granger causality test, which is based on the equations as mentioned below.
where ∆ indicates the difference or change operator, EC t − 1 indicates the value of error correction term having one period lagged, and γ 1 , γ 2 are the slope coefficients. The Granger causality test has more advantageous by the vector error model (VECM) as compare to its standard causality test. The vector error correction model (VECM) of Granger causality test will be used in finding the causality in the short as well as in the long run. The independent variable in Wald test indicates the short run causal effect. Where (EC t−1 ) is the error correction term reflects the long run causal effect. There are four possible causalities between gross domestic product (GDP t ) and higher education enrolment (H t ).
a. Independent
The independent relationship between variables indicates that there is no causality or association between higher education enrolment (H t ) and gross domestic product (GDP t ).
b. Higher education enrolment (H t ) induced gross domestic product (GDP t )
Such a type of association between variables indicates the unidirectional causality, which is running from higher education enrolment (H t ) to gross domestic product (GDP). It means that change in higher education enrolment (H t ) also induces to change gross domestic product (GDP).
c. Gross domestic product (GDP t ) induced higher education enrolment (H t )
Such a type of association between the variables indicates unidirectional causality but running from gross domestic product (GDP t ) to higher education enrolment (H t ). It means that gross domestic product (GDP t ) tends to induce higher education enrolment (H t ).
d. Two-way causality between higher education enrolment (H t ) and gross domestic product (GDP t )
Such a type of relationship between variables indicates the bidirectional or bilateral causality between higher education enrolment (H t ) and gross domestic product (GDP t ). It indicates two-way causation; this means higher education enrolment (H t ) granger causes gross domestic product (GDP t ) and gross domestic product (GDP t ) granger causes higher education enrolment (H t ).
Results
Empirical Result
This section explains the consequences of the association between higher education enrolment (H t ) and gross domestic product (GDP t ) in Pakistan during the period of 1982-2014, which is based on statistical tests.
The Relationships between Higher Education and Economic Growth in Pakistan
First to check unit roots in all the variables Augmented Dickey Fuller (ADF) test employed by this study.
The outcomes of the Augmented Dickey-Fuller (ADF) test are mentioned below in Table 1 . Note: * indicates the significance of statistics at 5%, the value in parenthesis indicates the P value.
In Table 1 ADF test indicates that all the variables, gross domestic product (GDPt), gross fixed capital formation (Kt), employed labor force (Lt) and enrollment at higher education (Ht) are non-stationary at the level; it shows that unit roots exist in all the variables. Where by taking first difference I(1) of all the variables it becomes stationary. In other words, at the first difference the absolute t-statistics value of all the variables are greater than the critical value at 5% significance level. And also the probabilities of all the variables are less than 5%. It shows that all the variables become stationary by integrating Order I(1).
Test of Co-integration
First, the ADF test has confirmed that by taking first difference I(1) of all the variables, it become stationary.
Secondly, the Johansen co-integration test was employed by this study in finding the long run association in the selected variables. But meanwhile, Final prediction error (FPE), sequentially modified LR test statistic (LR), Schwarz information criterion (SC), Hannan-Quinn information criterion (HQ) and Akaike information criterion (AIC) are employed as a lag selection criterion, K= 4 lag is preferred in the selection criterion as confirmed in Table 2 . Tables 3 and 4 show the Johansen test results under the value of trace statistics and Max-Eigen Statistic.
The Trace and Eigen statistics of the Johansen test indicate that none of the null hypotheses was rejected at 5% level because the values of the trace and Eigen statistics are higher than its respective critical value, and also its probability is less than 5%. At most 1, the trace statistic and Eigenvalue statistics are greater than their respective critical value at 5% level and its probability is also less than 5%, which again leads to the rejection of the null hypothesis relating with one cointegration equation. At most 2 indicates two cointegration equations in the selected variables, which shows the Trace statistics value and Eigen statistics value are less than their critical values at 5% level, and also its probabilities are greater than 5%, which leads to the acceptance of the null hypothesis; it reflects that the variables have long run association.
Regression result
As shown in Table 5 and Table 6 , our regression analysis indicates the prior expectation of positive influence of higher education enrolment (Ht) and gross fixed capital formation (Kt) on economic growth (Yt) in
Pakistan because the coefficients of higher education and gross fixed capital are positive in the given table.
The coefficient sign of employed labor force (Lt) is negative, indicating a negative effect of employed labor force on economic growth (Yt). The value of R-square indicates that 92% variation or fluctuation in the dependent variable is due to the explained variables. This shows the good fit of the data in the regression.
The higher education enrolment (Ht) and gross fixed capital (Kt) are statistically significant as confirmed from their corresponding probabilities, such as 0.000685 and 0.005560 respectively. The effect of employed labor force (Lt) is insignificant on economic growth because its probability indicates 0.052765, which is higher than 5%. causality exists between enrolments in higher education (Ht) and gross domestic product (GDP), while unidirectional causality exists between gross domestic product (GDP) and higher education enrolment (Ht).
Granger causality test
The result proves the unidirectional causality between gross domestic product (GDPt) and employed labor force (Lt). The two-way causality between enrolment in higher education (Ht) and employment labor force (Lt) is also indicated.
Conclusion
The co-integration analysis technique employed by this study revealed that long run relationship exists between the dependent variable, gross domestic product (GDPt), and explained variables (Ht, Lt, Kt). The empirical result indicated that higher education enrolment (Ht) has a significantly long run positive impact on economic growth. Toda and Yamamoto (1995) causality test has concluded unidirectional causality from gross domestic product (GDP) to higher education enrolment (Ht), while no causality is running from higher education enrolment (Ht) to gross domestic product (GDPt). This is because of the less number of the availability of highly qualified people or less enrollment of the students at higher education level in Pakistan. Moreover, the existing students enrolled in higher education go to foreign countries for further higher education or looking for a better job opportunity, which is a big loss for the government of Pakistan.
